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INTRODUCTION 

The  pattern  of  mortality  in  North  Carolina  has  under- 
gone a  profound  transition  throughout  the  twentieth  cen- 
tury, with  man-made  and  degenerative  diseases  replacing 
infectious  diseases  as  leading  causes  of  death.  Dechnes  of 
30  percent  in  death  rates  from  injuries  in  the  last  70  years 
have  been  overshadowed  by  declines  of  80-100  percent  in 
deaths  attributed  to  infectious  disease  ( 1 ).  This  "epide- 
miologic transition"  has  improved  dramatically  the  health 
of  children,  who  are  particularly  susceptable  to  death 
from  such  infectious  diseases  as  influenza,  typhoid, 
measles,  and  whooping  cough  (2). 

As  the  force  of  mortality  from  infectious  diseases  has 
declined,  childhood  accidental  death  has  emerged  as  the 
leading  cause  of  death  to  the  1-19  year-old  age  group.  In 
recent  monographs  (3,4)  the  role  of  accidental  death  in 
childhood  loss  of  life  has  been  investigated.  In  this  report, 
we  will  examine  the  incidence  of  nonfatal  childhood 
accidental  injury  in  North  Carolina  and  household  condi- 
tions that  increase  the  likelihood  of  such  injuries. 

Accidental  Injury 

"Children  are  going  to  have  serious  accidents  or  injur- 
ies no  matter  what  you  do  to  prevent  them."  In  a  recent 
survey  of  North  Carolina  households,  results  of  which 
will  be  discussed  in  later  sections  of  this  report,  forty- 
seven  percent  of  the  respondents  agreed  with  this  senti- 
ment. Further,  thirty-five  percent  of  the  survey  respond- 
ents ascribed  to  the  view  that  serious  childhood  accidents 
were  the  result  of  fortuitous  conditions  independent  of 
precaution  and  planning,  i.e.,  luck. 

Lawrence  Berger,  M.D.,  an  outspoken  advocate  of 
childhood  injury  control,  recounts  the  following: 


"Consider  the  1 4  year-old  boy  who  hops  on  his  trail 
bike,  foregoes  putting  on  a  helmet,  drives  into  the 
center  of  town  wearing  dark  green  army  fatigues, 
makes  a  left-hand  turn  in  the  middle  of  a  yellow 
light,  is  struck  by  an  automobile  coming  from  the 
opposite  lane,  and  suffers  a  skull  fracture.  The 
police  would  call  him  the  victim  of  a  motorcycle 
'accident.'  In  fact,  this  boy's  head  injury  was  the 
result  of  a  motor  vehicle  collision  where  lack  of 
visibility,  nonuse  of  a  helmet,  and  poor  judgement 
were  contributing  factors.  That  this  individual  was 
at  increased  risk  for  suffering  a  serious  head  injury 
was  both  predictable  and  largely  preventable."  (5) 

As  these  examples  indicate,  accidental  injury  is  the  last 
remaining  category  of  human  morbidity  that  is  viewed  by 
laypersons  and  professionals  in  prescientific  terms  (6). 
Much  of  biomedical  research  in  the  last  100  years  has 
replaced  largely  descriptive  categorizations  of  morbid 
states  with  etiological  classifications.  Understanding  of 
causation  has  enabled  health  care  professionals  greater 
control  and  manipulation  of  the  antecedents  and  precon- 
ditions of  human  morbidity.  The  study  of  "accidental 
injury"  is  hampered  by  the  connotation  of  "chance" 
evoked  through  use  of  the  term  "accident."  Whereas 
biomedical  research  has  rendered  contradictory  the  term 
"accidental  illness,"  the  contrary  is  currently  the  case  in 
trauma  research. 

Epidemiology  Of  Injury 

Epidemiology  as  a  discipline  is  primarily  concerned 
with  the  study  of  the  health  problems  of  social  aggregates 
or  large  groups  of  people.  Haddon  extended  the  epidemi- 
ological model  to  injuries  through  an  application  of  the 
host/agent/environment  constructs  displayed  in  Figure  1 
(7). 


In  this  context  the  accident-prone  child,  so  often  the 
focus  of  parental  concern,  is  considered  one  of  three 
factors  operating  within  a  system  of  reciprocal  causation. 
The  intrinsic  characteristics  of  children  associated  with 
suffering  injuries  such  as  exploration  and  risk  taking,  lack 
of  coordination,  or  immature  judgement  are  therefore 
affected  by  and  exert  influence  upon,  the  child's  physical 
and  social  environment  and  the  agent  of  the  injury. 

The  importance  of  the  child's  social  and  physical  envi- 
ronment to  injury  control  has  been  emphasized  by  Baker 
(8).  She  argues  that  parental  success  in  protecting  children 
is  a  function  of  the  frequency  with  which  an  individual  act 
is  required  to  protect  the  child,  the  amount  of  effort 
involved  in  protecting  the  child,  and  various  incentives 
and  disincentives  to  parental  action  such  as  cost,  discom- 
fort, pain,  or  pleasure.  Margolis  and  Runyan  (9)  also 
emphasize  the  efficacy  of  injury  prevention  programs  that 
change  the  agent  or  the  environment  as  opposed  to  the 
host  or  susceptable  child.  Through  investigating  the  sour- 
ces of  childhood  injuries  (agent),  demographic  character- 
istics of  injured  children  (host),  and  the  social  and  physi- 
cal environments  of  North  Carolina's  children,  we  will 
endeavor  in  this  report  to  shed  light  on  childhood  injury 
morbidity  with  a  special  concern  for  injury  control. 

THE  DATA 

In  order  to  gather  information  pertinent  to  childhood 
injuries  in  the  state,  the  Division  of  Health  Services  con- 
ducted the  1984  Childhood  Injury  Survey  (CIS),  an 
unstratified  simple  random  sample  of  North  Carolina 
residents  with  children  19  years  of  age  or  less  living  in  the 
household.  Employing  a  random-digit-dialed  telephone 
survey  design,  the  CIS  operated  from  a  frame  of  randomly 
generated  four-digit  numbers  attached  to  active  North 
Carolina  prefixes  in  the  919  and  704  area  code  regions. 

The  CIS  was  designed  to  gather  behavioral,  attitudinal, 
and  environmental  data  from  North  Carolina  households 
through  telephone  contact  with  the  person  in  the  house- 
hold primarily  responsible  for  the  children's  welfare. 
Major  analytic  parameters  for  the  svirvey  include: 

•  Proportion  of  households  taking  various  preventive 
steps  to  reduce  childhood  accidents. 

•  Proportion  of  households  where  principle  care-giver 
knows  what  to  do  if  a  childhood  accident  were  to 
occur. 

•  Proportion  of  households  at  risk  of  childhood  accident. 

•  Opinion  of  care-giver  on  various  legal  steps  aimed  at 
reducing  childhood  accidents. 

•  Basic  attitudes  about  household  accidents. 

•  Person-level  and  event-level  injury  incidence  rates 
during  the  last  12  months. 


In  order  to  adjust  for  incomplete  coverage  of  state 
residents  without  telephones,  the  sample  was  post- 
stratified  by  race,  marital  status,  urban/rural  residence, 
and  region  of  the  state  using  1980  census  data.  Further 
adjustment  was  necessary  to  compensate  for  the  fact  that 
some  households  have  more  than  one  telephone  number 
and  therefore  would  have  had  multiple  chances  of 
selection. 

RESULTS 

The  Childhood  Injury  Survey  corwisted  of  sixty-four 
questions  dealing  with  knowledge,  attitudes,  and  practices 
of  family  primary  care  givers;  a  roster  of  children  in 
households  and  details  of  their  injuries;  and  nine  ques- 
tions addressing  demographic  information.  Given  this 
wealth  of  information,  selectivity  in  presenting  results  is 
necessary.  We  will  cite  only  the  most  interesting  and 
statistically  precise  results  of  the  survey. 

Table  1  and  Table  2  present  demographic  profiles  of  the 
households  chosen  in  the  survey  and  the  children  enu- 
merated in  each  household. 

The  modal  household  in  the  sample  consists  of  white, 
married,  middle-aged  parents  with  high  school  diplomas 
or  higher  educational  levels,  living  in  houses  that  they 
own,  and  earning  more  than  $20,000  annually.  Median 
age  of  the  female  respondents  in  the  sample  was  35,  with 
males  interviewed  having  a  median  age  of  36  years. 

Demographic  details  and  summaries  of  serious  acciden- 
tal injuries  occurring  in  the  period  November  1983  to 
November  1984  were  gathered  on  1,817  children  0  to  20 
years  of  age.  Fifty-four  percent  of  the  children  enumer- 
ated in  the  sample  households  were  male  and  46  percent 
were  female.  While  the  predominance  of  males  over 
females  in  the  sample  exceeds  the  differential  in  the  state 
population  (48.6%  female  in  the  state),  the  state  percent 
falls  within  the  95  percent  confidence  intervals  of  the 
sample  estimate  (±3.4%). 

Household  Environmental  Risk  Conditions 

The  environmental  conditions  that  increase  the  risk  of 
unintended  childhood  injury  can  be  considered  the  pro- 
duct of  influences  emanating  from  parental  knowledge, 
attitudes,  and  beliefs,  and  physical  conditions  in  the 
household.  For  example,  scalds  caused  by  hot  water 
heater  settings  in  excess  of  130  degrees  are  the  product  of 
the  parental  choices  relative  to  the  physical  environment. 

The  CIS  was  conducted  primarily  to  estimate  the  fre- 
quency and  distribution  of  household  environmental 
conditions  in  the  state  that  contribute  to  an  enhanced  risk 
of  childhpod  injury.  Questions  designed  to  gather  this 
information  are  presented  in  Table  3  for  automobile 
safety,  water  safety,  poison  prevention,  burn  prevention, 
firearm  safety,  and  attitudes  related  to  injury  prevention. 


Eighteen  items  are  considered  for  which  clear  and  unam- 
biguous responses  can  be  classified  as  either  appropriate 
(not  subjecting  family  members  to  greater  risk  of  injury) 
or  inappropriate  (indicating  increased  risk  of  injury). 
Table  4  is  limited  to  preschool-age  children  and  includes 
only  items  that  relate  to  risk  conditions  that  are  of  greater 
concern  to  parents  of  younger  children. 

The  risks  of  poison  injury  were  analyzed  using  three 
parameters  for  total  households  and  five  items  in  house- 
holds with  preschool  children.  As  is  evidenced  from 
Table  3,  households  tend  to  be  more  informed  about 
procedures  to  follow  in  the  case  of  a  poisoning,  with  77.3 
percent  of  the  principle  care-givers  cognizant  of  approp- 
riate procedures,  than  in  possession  of  ipecac  syrup,  20.6 
percent  of  all  households,  or  the  telephone  number  of  a 
poison  control  center,  6.1  percent  of  all  households. 
From  Table  4  we  see  that  households  with  preschool-age 
children  were  slightly  more  likely  to  have  ipecac  syrup  in 
the  house,  31.3  percent,  and  the  number  of  a  poison 
control  center,  8.5  percent,  than  in  all  households. 
Parents  of  preschool  children  were  asked  additional  ques- 
tions pertaining  to  storage  of  medicines  and  household 
cleaning  products.  Risk  to  the  children  in  the  household 
was  considered  the  product  of  storage  location,  such  as 
under  the  sink  or  on  a  shelf,  and  accessibility  to  preschool- 
age  children  based  upon  storage  above  shoulder  height  or 
secured  with  a  safety  latch.  Parents  reported  that  they 
usually  stored  medicines  in  accessible  lotations  in  26.9 
percent  of  the  households.  The  most  prevalent  hazard  in 
the  storage  of  medicines  was  keeping  aspirin,  Tylenol,  and 
other  medicines  in  unsecured  cabinets  below  shoulder 
height.  This  response  accounted  for  44  percent  of  the 
at-risk  responses  to  the  question.  Household  cleaning 
products  were  stored  with  less  care,  as  risk  conditions 
were  prevalent  in  56.0  percent  of  the  households  with 
young  children  present.  The  storage  of  household  clean- 
ing products  under  sinks  without  safety  latches  attached 
to  the  cabinet  doors  contributed  117  (62%)  of  the  189 
households  with  unsafe  storage  conditions. 

The  risk  of  burn  injury  is  adduced  from  four  items  in 
the  full  sample,  which  consider  ownership  of  a  smoke 
alarm  and  fire  extinguisher  and  family  preparations  for  a 
fire  emergency  with  exit  plans  that  have  been  practiced. 
Respondents  of  preschool-age  children  were  asked  addi- 
tional questions  pertaining  to  the  installation  of  safety 
caps  on  electrical  outlets  and  hot  water  heater  tempera- 
ture settings. 

The  purchase  and  installation  of  fire  and  burn  preven- 
tion devices  in  households  with  children  seems  to  be 
related  to  the  cost  of  the  item.  Fifty-two  percent  of  all 
households  in  the  CIS  were  not  equipped  with  a  fire 
extinguisher,  29.4  percent  were  without  a  smoke  alarm, 
and  26.6  percent  of  the  households  with  small  children 
did  not  have  any  wall  outlets  childproofed  with  safety 
caps. 

Two  means  of  protecting  children  from  serious  burns 
or  scalds  that  require  no  outlay  of  money  and  little  direct 
parental  supervision  are  1)  discussing  and  practicing  a 
plan  to  evacuate  the  house  in  case  of  fire  and  2)  setting  hot 


water  heaters  at  a  temperature  that  will  not  burn  a  child's 
skin.  An  estimated  35  percent  of  the  principle  care-givers 
in  the  state  lack  an  evacuation  plan  and  of  the  households 
that  had  made  such  a  plan  70  percent  had  never  tried  the 
plan.  Hot  water  heater  settings  were  reported  to  be  higher 
than  130  degrees  F.  in  41-9  percent  of  the  households 
with  preschool-age  children  present. 

Childhood  risk  of  injury  resulting  from  an  automobile 
accident  is  analyzed  using  two  parameters  m  the  CIS: 
childhood  and  parental  use  of  car  seats  and  safety  belts. 
The  inclusion  of  parental  seatbelt  use  as  a  factor  that 
contributes  to  childhood  risks  is  based  upon  the  role  of 
the  primary  care  giver  as  model  for  the  child's  behavior. 
Parents  that  seldom  use  safety  belts  may  be  indirectly 
condoning  their  children's  lax  attitude  towards  restraint 
use.  Based  upon  survey  results,  thirty-six  percent  of  the 
households  in  the  state  fail  to  require  seat  belt  use  by  their 
youngest  child.  Referring  to  family  principle  care-givers, 
72  percent  are  estimated  to  use  seat  belts  in  less  than  8  out 
of  10  trips  in  the  automobile.  Families  with  preschool-age 
children  were  more  likely  to  ensure  the  use  of  auto  seats  or 
safety  belts  by  their  youngest  child,  with  13.3  percent  of 
these  households  at  risk  of  a  serious  auto  injury  from 
failure  to  have  children  use  safety  restraints.  0{  these 
parents,  50.4  percent  fail  to  consistently  wear  seatbelts 
themselves. 

Two  factors  were  considered  in  our  evaluation  of 
drowning  risks:  adult  supervision  when  children  swim 
and  life  jacket  use  in  boating.  Of  those  households  in 
which  children  swim,  11.9  percent  of  the  children  usually 
swim  without  adult  supervision.  In  households  with 
children  who  have  gone  boating  in  the  past  few  years  (47 
percent  of  the  households),  15.3  percent  of  the  children 
seldom  or  never  wear  life  jackets. 

Questions  were  asked  dealing  with  gun  ownership  and 
storage.  Of  all  the  households  with  children,  35.2  percent 
are  estimated  to  keep  a  handgun  in  the  house;  of  these 
households  39.9  percent  are  estimated  to  contain  a  loaded 
handgun,  and  of  these  households  35.2  percent  are  esti- 
mated to  store  the  handgun  unlocked. 

Three  questions  were  asked  in  the  CIS  concerning  par- 
ental beliefs  about  injury.  Knowledge  of  parental  beliefs 
relating  to  childhood  safety  affords  us  important  insights 
into  the  unmeasured  risks  of  childhood  injury  not 
assessed  through  questions  in  the  CIS.  The  physical  and 
social  conditions  impinging  upon  the  child  are  often  the 
product  of  parental  decisions  which  have,  as  their  basis,  a 
configuration  of  beliefs  and  attitudes  that  predispose 
them  to  act  in  a  certain  manner.  Parents  who  discount 
active  control  of  their  children's  activities  are  expected  to 
have  a  profound  effect  upon  their  child's  safety.  Indica- 
tions from  the  three  questions  asked  to  determine  paren- 
tal beliefs  related  to  injury  are  that  a  large  majority 
(93.7%)  of  the  principle  care-givers  in  the  state  believe 
that  they  can  take  steps  to  reduce  the  likelihood  of  acci- 
dents. A  much  smaller  majority  (65. 1  % )  disagree  with  the 
view  that  people  who  never  have  serious  accidents  or 
injuries  are  just  lucky,  and  still  fewer,  53.9  percent  of  the 
parents  disagree  with  the  view  that  children  will  have 
serious  accidents  no  matter  what  they  do  to  prevent  them. 


Figures  2a-2d  provide  a  graphic  representation  of  risk 
conditions  prevalent  in  households  with  children  less 
than  20  years  of  age  present.  With  the  exception  of  the 
indexes  of  risk  from  handgun  injury  and  drowning,  the 
great  majority  of  children  in  the  state  are  exposed  to 
conditions  conducive  to  unintended  poisonings  and  bums. 

Figures  2a  and  2b  show  that  most  households  reported 
two  risk  conditions.  In  excess  of  twenty  percent  of  the 
households  in  the  state  with  children  are  estimated  to 
exceed  this  modal  value.  Based  upon  1984  population 
estimates  of  children  in  the  age  group  0-19  and  estimates 
from  the  CIS  of  the  proportion  of  children  residing  in 
high-risk  homes,  an  estimated  601 ,000  to  627,000  child- 
ren in  North  Carolina  live  in  households  with  serious  risk 
conditions  of  a  poisoning  injury.  Further,  based  upon  our 
estimate  of  the  number  of  households  in  the  state  with 
improper  storage  of  medicines  or  household  cleaning 
products ,  between  1 05 ,000  and  1 42 ,000  children  4  years 
of  age  or  less  are  considered  at  risk  of  a  serious  poisoning. 
Households  with  serious  risk  of  burn  injuries  from  fire, 
electrocution,  and  hot  water  scalds  (i.e.  exceeding  2  con- 
ditioiw)  are  estimated  to  contain  650,000  to  679,000 
children  in  North  Carolina  less  than  20  years  of  age. 

Figure  2c  depicts  the  proportion  of  households  in  the 
sample  with  0,  1  or  2  risk  conditions  from  a  serious 
handgun  injury.  The  great  majority  of  households  in  the 
sample  do  not  store  loaded  handguns  in  the  house.  How- 
ever, based  upon  the  proportion  of  households  with  risk 
conditions  related  to  gun  injury,  an  estimated  253,000  to 
26 1 ,200  children  in  the  state  live  in  a  house  with  a  loaded 
handgun  present. 

If  children  swim  in  unsupervised  settings  or  fail  to  wear 
life  jackets  when  boating,  their  households  would  be 
included  as  a  single  risk  household  in  Figure  2d.  Though 
82%  of  the  sample  households  reported  responsible  mon- 
itoring of  swimming  and  boating,  an  estimated  302,000  to 
312,000  children  in  North  Carolina  homes  are  at  risk  of 
drowning  associated  with  recreational  swimming  and 
boating. 

Serious  Injury  Rates 

The  CIS  contained  a  series  of  nested  questions  which 
referenced  all  children  in  the  family,  each  child  in  the 
family,  and  each  serious  motor  vehicle  injury,  fall,  burn, 
poisoning  Incident,  and  choking  occurring  during  the 
previous  year  to  a  child  in  the  family.  This  infornution 
allows  the  calculation  of  serious  injury  Incidence  rates  for 
those  children  under  the  age  of  twenty.  Incidence  rates 
were  derived  for  nonfatal  motor  vehicle  accidents,  falls, 
burns,  poisoning  episodes,  and  chokings.  While  respond- 
enu  were  not  expressly  instructed  to  omit  fatal  accidents, 
none  were  mentioned  by  the  respondents.  Details  of  each 
Injury  were  gathered  In  the  CIS  Including  age  and  sex 
of  the  child  Involved,  month  and  year  of  accident,  a 


description  of  events  that  precipitated  the  injury,  and  the 
degree  of  seriousness  of  each  injury.  Due  to  the  small 
number  of  injury  events  in  each  category,  limited  detail  of 
the  events  that  surrounded  the  accident  will  be  presented. 

Table  5  presents  estimates  of  North  Carolina  nonfatal 
injury  rates  for  the  injury  categories  selected  for  study. 
With  the  exception  of  choking  incidents,  injury  data  are 
limited  to  serious  occurrences,  i.e.,  those  requiring  medi- 
cal attention.  For  comparison,  death  rates  for  the  period 
1981-1983  are  also  presented. 

Falls  are  the  leading  cause  of  unintentional  childhood 
injury  requiring  medical  attention,  with  a  rate  of  92.3  per 
1000  person  years  of  exposure.  The  case  fatality  ratio  for 
falls  is  30,767: 1 ,  which  indicates  the  small  likelihood  that 
childhood  falls  will  result  in  fatalities.  The  median  age  of 
children  injured  in  a  fall  during  the  November  1983- 
November,  1984  period  was  10  years  old  with  slight 
peaks  in  the  frequency  of  falls  at  4  and  14  years  of  age. 
Males  were  the  most  likely  victims  of  falls  in  this  period, 
accounting  for  102  of  the  164  serious  falls  described  by 
parents.  The  most  often  cited  circumstances  surrounding 
falls  were  slipping,  tripping,  or  stumbling  from  the  same 
level,  accounting  for  29  percent  of  the  serious  falls. 

Motor  vehicle  accidents  were  the  next  leading  cause  of 
unintentional  injury  with  a  rate  of  19.8  per  1000  person 
years  of  exposure.  The  chances  that  a  motor  vehicle  acci- 
dent will  result  in  a  childhood  death  is  much  greater  than 
in  the  case  of  falls,  with  a  case  fatality  ratio  of  109:1. 

The  median  age  of  children  injured  in  automobile  acci- 
dents was  15  with  children  over  the  age  of  16  at  greatest 
risk  of  such  injuries.  The  ratio  of  male  to  female  motor 
vehicle  accidents  was  nearly  2:1.  The  largest  category  of 
motor  vehicle  accidents  involved  motorcycles,  either  as 
driver  or  rider,  and  mopeds,  with  14  of  the  39  injuries  the 
result  of  such  accidents.  Small  sample  sizes  for  this  cate- 
gory and  the  remaining  injury  categories  presented  do  not 
permit  generalizations  from  the  sample  to  the  population. 
Hence,  results  must  be  treated  as  suggestive  rather  than 
conclusive  for  descriptions  that  use  subsets  of  injury  cate- 
gories, e.g.  sex,  age,  type  of  injury. 

During  the  exposure  period  November  1983  -  November 
1984,  7  children  in  the  sample  ingested  a  poisonous  sub- 
stance and  required  medical  attention.  The  corresponding 
rate  of  poisoning  is  4.0  per  1000  person  years  of  expo- 
sure. Median  age  of  poisoning  for  these  children  was  5 
with  little  difference  between  the  sexes  In  the  likelihood  of 
poisoning.  The  most  often  cited  category  of  poisonous 
substance  ingested  was  prescription  drugs. 

The  rate  of  serious  burns  in  the  state,  based  upon  15 
occurrences,  is  8.4  per  1000  person  years  of  exposure. 
The  ratio  of  injury  rate  to  death  rate  is  350  nonfatal 
serious  burns  for  every  burn  fatality.  The  median  age  of 
burn  victims  in  the  survey  was  1 1  years  of  age  and,  as  in  the 


case  of  poisoning,  sex  differences  in  children  burned  were 
minimal.  The  two  largest  causes  of  burns  were  scalds 
(30.2%)  and  contact  with  a  hot  surface  (37.4%).  The 
predominance  of  scalds  as  an  external  cause  of  burn  injur- 
ies is  consistent  with  findings  from  the  North  Carolina 
TTauma/Bum  Study  of  hospital  emergency  departments 
and  with  national  statistics  detailing  etiologic  factors  asso- 
ciated with  burn  injuries  ( 10,  1 1,  12). 

Choking  was  the  only  injury  category  that  did  not  limit 
occurrences  to  a  degree  of  seriousness  that  medical  atten- 
tion was  required.  Correspondingly,  few  of  the  reported 
chokings  were  of  a  serious  nature.  The  rate  of  choking  was 
14.9  per  1000  person  years  of  exposure.  The  median  age 
of  children  experiencing  a  choking  episode  in  the  CIS 
households  was  2  years,  with  a  similar  number  of  males 
and  females  in  this  injury  category.  Most  of  the  children 
(56.1%)  choked  on  food  lodged  in  their  windpipe. 

For  ail  injury  categories  combined  the  unintended 
injury  rate  was  140.9  injuries  per  1000  person  years  of 
exposure  with  a  statistically  significant  difference  (p=. 05) 
between  the  male  injury  rate  of  153.7  and  the  female  rate 
of  128.3.  While  the  difference  between  male  and  female 
injury  rates  was  not  significant  for  any  single  cause,  the 
categories  of  falls  and  motor  vehicle  accidents  primarily 
contributed  to  the  overall  difference  between  sexes  in  the 
hkelihood  of  an  injury. 

Hoiuehold  Index  of  Risk  Analysis 

We  will  focus  in  this  section  of  the  report  on  the 
identification  of  social  and  cultural  factors  in  the  home 
environments  of  North  Carolina  children  that  have  been 
shown  in  previous  research  to  be  important  in  the  initia- 
tion of  injury  events.  Household  hazards  are  conceptual- 
ized as  immediate  precursors  to  injuries,  with  these 
hazards  determined  by  parental  attitudes  about  preventive 
health  behavior,  which  are  in  turn  caused  by  sociodemo- 
graphic  antecedents  such  as  education,  marital  status,  and 
Income.  Linkage  between  environmental  risk  conditions 
in  the  household  and  injuries  has  been  reported  theoreti- 
cally and  through  empirical  research  (13,  14). 

Hazards  or  risk  conditions  have  been  identified  by 
items  in  the  CIS  that  relate  to  risks  of  serious  burns, 
poisonings,  automobile-related  injuries,  water-related 
injuries,  and  firearm-related  injuries.  Risk  conditions  are 
determined  by  inappropriate  responses  to  all  questions 
presented  in  Table  4  except  serious  burns,  with  that  cate- 
gory being  enlarged  here  to  include  supplementary 
sources  of  household  heat,  e.g.  wood  stove,  electric 
heater.  In  each  case  the  existence  of  a  health  hazard  is 
coded  1  and  a  code  of  0  is  recorded  in  the  event  the  hazard 
is  absent.  A  simple  index  of  risk  in  the  household  can  be 
calculated  through  the  summation  of  hazards  across 
items. 


A  review  of  the  research  literature  identifies  several 
important  social  and  cultural  correlates  of  childhood 
injury.  Children  raised  in  single-parent  homes  tend  to 
experience  higher  rates  of  unintended  injury  (15),  as  do 
children  from  poorer  families  (16, 17).  Racial  differences, 
possibly  the  result  of  the  confounding  influence  of 
income,  have  also  been  considered  (16).  Infants  of 
younger  mothers  were  shown  by  McCormick,  Shapiro, 
and  Starfield  (17)  to  experience  higher  rates  of  injuries 
than  infants  of  older  mothers. 

Multiple  regression  was  used  to  examine  the  relation- 
ship between  the  social  and  cultural  factors  (independent 
variables)  and  the  cumulative  index  of  household  risks 
(dependent  variable).  The  number  of  injuries  reported  in 
the  survey  was  not  large  enough  to  support  a  multivariate, 
empirical  analysis  using  injuries  themselves  as  the  depend- 
ent variable.  The  choice  of  regression  as  an  analytic  tool 
was  based  upon  the  need  to  statistically  control  confound- 
ing influences  of  the  intercorrelated  independent  variables. 

The  results  of  the  multivariate  regression  are  exhibited 
in  Table  6.*  In  addition  to  the  independent  variables 
mentioned  above  we  have  included  age  of  the  child  and 
education  of  the  father  and  mother  as  important  control 
variables.  Age  is  measured  in  years  and  education  is  mea- 
sured in  completed  years  of  education. 

Coefficients  for  the  binary  variables  race  and  marital 
status  were  significant  at  the  .05  level.  White  households 
had,  on  the  average,  .35  less  risk  conditions  than  non- 
white  households  and  two-parent  households  contained 
.4  less  risk  conditions  than  single-parent  households,  con- 
sistent with  previous  research  on  household  injuries  in 
other  states.  Note  the  failure  of  income  to  aid  in  predicting 
household  hazards  after  controlling  for  other  factors. 

*  A  special  type  of  regression,  dummy  variable  regression,  was 
most  appropriate  because  the  explanatory  variables  included 
both  categorical  and  continuous  variables.  Binary  variables  m 
the  analysis  were  coded  0  or  1  with  the  categories  nonwhite, 
single  parent,  households  earning  $10,000  or  less,  and 
households  with  no  children  less  than  5  years  of  age  coded  0 
and  referred  to  as  the  reference  categories.  The  categories 
white,  two-parent  households  earning  more  than  $10,000 
annually,  and  households  with  preschool-aged  children  were 
coded  1  in  the  analysis.  Each  B  coefficient  is  equal  to  the 
difference  in  the  means  of  the  group  assigned  1  and  the  group 
assigned  0  given  a  constant  value  of  each  of  the  other  inde- 
pendent variables.  The  basis  of  the  analysis  is  to  emphasize 
differences  in  group  means,  which  are  tested  through  the 
Student's  t  evaluated  on  each  /3  or  standardized  regression 
coefficient.  A  t  statistic  of  .05  or  less  indicates  a  significant 
difference  in  group  means.  The  B  or  unstandardized  regres- 
sion coefficient  for  continuous  variables  is  interpreted  differ- 
ently from  the  categorical  binary  variables  in  the  analysis.  For 
each  unit  change  in  the  continuous  independent  variable,  the 
B  indicates  the  corresponding  estimated  unit  change  in  the 
the  dependent  variable. 


Continuous  variables  that  were  significant  included 
both  education  of  mother  and  father  and  age  of  mother. 
For  each  additional  year  of  mother's  education,  house- 
hold hazard  conditions  declined  by .  11 ,  with  an  additional 
year  of  father's  education  producing  a  decline  of  .15 
conditions.  Contrary  to  previously  cited  injury  studies 
(17),  older  mothers  in  this  analysis  tended  to  have  more 
hazards  in  the  household,  an  addition  of  .02  conditions 
for  every  year  of  mother's  age. 

The  R^  statistic  indicates  the  proportion  of  the  total 
variance  in  risk  conditions  that  was  explained  by  the 
variables  included  in  Table  6.  The  value  of  the  R  statistic, 
16%,  indicates  that  84  percent  of  the  variation  in  risk 
conditions  was  left  unexplained  by  the  model  specified. 
While  a  significant  portion  of  the  variance  was  explained, 
this  analysis  underlines  the  difficulty  in  analyzing 
individual-level  phenomena. 

CONCLUSION 

Based  upon  information  gathered  in  the  Childhood 
Injury  Survey,  unintended  injury  rates  were  calculated  in 
this  report  for  serious  burns,  falls,  motor  vehicle  acci- 
dents, poisonings,  and  chokings.  The  availability  of  base- 
line injury  rates  will  enable  us  to  better  evaluate  programs 
designed  to  reduce  childhood  injury  in  the  state.  We 
found  in  our  analysis  that  the  number  of  household  risk 
conditions  was  related  to  several  determinants  of  child- 
hood injury,  consistent  with  previous  studies  of  injuries. 

Risks  which  can  be  alleviated  through  measures  that 
require  little  direct  parental  expenditure  of  time  in 
supervision,  coiutitute  considerable  opportunities  for 


improving  conditions  of  North  Carolina  homes.  The 
most  effective  countermeasures  to  childhood  injury  often 
require  few  actions  by  parents.  The  possession  of  ipecac 
syrup,  the  phone  number  of  a  poison  control  center, 
safety  caps  on  electrical  outlets,  or  setting  hot  water  heat- 
ers lower  require  limited  expenditures  of  time  in  compari- 
son to  benefits  to  the  children.  As  Baker  emphasizes,  these 
are  the  areas  most  amenable  to  intervention  efforts  (8). 

The  use  of  child  auto  safety  restraints  is  the  most  effec- 
tive measure  that  parents  could  take  to  reduce  the  likeli- 
hood of  serious  injury  to  their  children.  This,  however, 
involves  an  investment  of  time  and  effort  on  the  part  of 
older  children  to  buckle  their  seat  belts  and  parents  to 
properly  secure  younger  children  in  their  seats  and  moni- 
tor the  use  of  seat  belts  by  children  in  the  car.  The  Manda- 
tory Seatbelt  Law  (G.S.  20-135.2)  that  makes  front  seat 
belt  use  mandatory  on  North  Carolina  roads  and  the 
Child  Passenger  Restraint  Law  (G.S.  20-137.1)  that 
makes  it  illegal  for  children  under  the  age  of  six  to  sit 
unrestrained  in  moving  automobiles  will  augment  the 
incentives  for  parents,  in  the  absense  of  passive  modes  of 
restraint,  to  increase  the  use  of  seat  belts  by  their  children. 
Observance  of  the  laws,  however,  can  not  be  expected  to 
extend  to  all  children,  with  the  degree  of  compliance  least 
in  those  groups  that  are  at  greatest  risk  of  injury  (8). 

The  momentum  is  gathering  in  the  nation  and  in  North 
Carolina  for  the  development  of  research  designs  and 
intervention  programs  that  address  the  overriding  ques- 
tion of  how  to  reduce  unintended  childhood  injuries.  In 
paraphrasing  Rivara  (18)  the  answer  to  this  question  will 
largely  determine  the  status  of  child  health  in  the  future. 


Figure  1.  Causal  Model  of  the  Determinants  of  Household  Injury 
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Figure  2b. 


Index  of  Risk:    Burn 
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Figure  2c. 
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TABLE  1 


Profile  of  Principle  Care-Givers  Participating  in  the  1984  Childhood  Injury  Survey 

Frequency  Proportion 


Race 

White 
Nonwhite 

Marital  Status 

Married 
Not  Married 

Age 

<20 
20-29 
30-39 
40+ 

Mother's 

Educational 

Level 

<High  School 
High  School 
>High  School 

Father's 

Educational 

Uvel 

<High  School 
High  School 
>High  School 

Homeowner's 
Status 

Own  Home 
Rent  Home 
Other 

Family 
Income 

$  8,000  and  under 
$  8,001  -  $12,000 
$12,001  -  $16,000 
$16,001  -  $20,000 
$20,001  -  $30,000 

Over  $30,000 


TOTAL 


731 
239 

772 
198 

13 
214 
409 
292 

197 
393 

335 

154 
273 
323 

688 

249 

17 

76 
101 
133 
123 
192 
234 

970 


75.3 
24.6 

79.6 
20.4 

1.4 
23.1 
44.1 
31.4 

21.3 
42.5 
36.2 

20.5 
36.4 
43.1 

71.9 

26.0 

1.8 

8.8 
11.8 
15.5 
14.3 
22.4 
27.2 

100.0 


Race 
Age 

Sex 

Relation 


TOTAL 


TABLE  2 

Profile  of  Children  Participating  in  the  1984  Childhood  Injury  Survey 

Frequency  Proportion 

73.8 
26.2 

22.6 
22.5 
27.5 
27.4 

54.0 
46.0 

88.4 

5.0 

.6 

1.1 

4.9 

1817  100.0 


White 
Nonwhite 

1341 
476 

'0-4 
5-9 
10-14 
15+ 

394 
392 
479 

478 

Male 
Female 

973 
830 

Son/Daughter 

Grandson/Granddaughter 

Brother/Sister 

Other  Relative 

Other 

1675 
94 
12 
20 
93 

TABLE  3 

Injury  Prevention  in  North  Carolina  Households 
All  Households  with  Children 


Question 


Number  of 
Households 
(weighted) 


Percent  of 
Households 


Poison  Prevention 

•  Doctors  suggest  that  in  the  case  of  poisoning  you  should  first  discover 
what  poison  the  person  swallowed,  what  would  you  do  next? 

—  Seek  Medical  Aid 

—  Call  friend,  make  vomit,  DK 

•  Do  you  have  Ipeccac  syrup  in  your  house? 

—  Yes 

—  No 

•  Do  you  happen  to  know  the  number  of  a  poison  center  that  you  can 
call  for  information  on  poisoiung? 

—  Number  located  near  telephone 

—  No 

Fire,  Bum,  and  Scald  Injuries 

•  Do  you  have  a  smoke  alarm  in  your  home? 

—  Yes 

—  No 

•  Do  you  have  a  fire  extinguisher  in  your  home? 

—  Yes 

—  No 

•  Have  you  and  your  family  made  a  plan  for  getting  out  of  the  house  in 
case  of  a  fire? 

—  Yes 

—  No 

•  Have  you  ever  tried  the  plan? 

—  Yes 

—  No 

Motor  Vehicle  Safety 

•  When  your  youngest  child  rides  in  the  car  with  you,  does  he  or  she 
usually  sit  in  a  child  auto  safety  restraint  or  on  a  seat  with  a  seat  belt 
fastened? 

—  Yes 

—  No 


750 
220 

200 
771 

59 
911 


685 
285 

465 

505 


623 
347 

197 

425 


77.3 
22.7 

20.6 
79.4 

6.1 
93.9 


70.6 
29.4 

48.0 
52.0 


64.2 
35.8 

30.0 
70.0 


607 
342 


64.0 
36.0 
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TABLE  3  (continued) 


Qyetrion 


Number  of 
Households 
(weighted) 


Percent  of 
Households 


•  Out  of  every  ten  times  you  ride  in  a  car,  how  often  do  you  use  seat 
belts  yourself?  .    .   -- 

—  8-10  times 

—  Less  than  8  times 
Water  Safety  2'":. 

•  Does  the  place  where  your  children  usually  swim  have  adults  present 
to  supervise  or  act  as  life  guards? 

—  Yes 

—  No 

•  (Those  who  boat)  When  they've  gone  boating  during  this  period,  did 
they  usually,  seldom,  or  never  wear  life  jackets? 

—  Usually 

—  Seldom  or  never 
Firearm  Safety 

•  (Those  who  have  handguns)  Is  any  handgun  you  have  in  the  house 
loaded? 

—  Yes 

—  No 

•  (Those  who  have  loaded  handguns)  Do  you  normally  lock  the  trigger 
of  the  handgun  or  the  place  where  you  keep  it? 

—  Yes 

—  No 
Attitudes  and  Beliefs 

•  I  can  take  steps  which  will  reduce  the  chances  that  my  children  will 
have  a  serious  accident? 

—  Agree 

—  Disagree  or  don't  know 

•  People  who  never  have  serious  accidents  or  injuries  are  just  plain 
lucky. 

—  Agree 

—  Disagree  or  don't  know 

•  Children  are  going  to  have  serious  accidents  or  injuries  no  matter 
what  you  do  to  prevent  them. 

—  Agree 

—  Disagree  or  don't  know 


271 
691 


854 
116 

443 
68 


135 

204 

87 
47 


909 

61 


339 
631 


447 
523 


28.2 
71.8 


88.1 
11.9 


84.7 
15.3 


39.9 

60.2 


64.8 
35.2 


93.7 
6.3 


34.9 
65.1 


46.1 
53.9 
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TABLE  4 

Injury  Prevention  in  North  Carolina  Households 
Households  with  Preschool-Age  Children 


Question 


Number  of 
Households 
(weighted) 


Percent  of 
Households 


Poison  Prevention 

•  Doctors  sufe^Ait  that  in  the  case  of  poisoning  you  should  first  discover 
what  poison  the  person  swallowed,  what  would  you  do  next? 

—  Seek  Medical  Aid 

—  Call  friend,  make  vomit,  DK 

•  Do  you  have  Ipeccac  syrup  in  your  house? 

—  Yes 

—  No 

•  Do  you  happen  to  know  the  number  of  a  poison  center  that  you  can 
call  for  information  on  poisoning? 

—  Number  located  near  telephone 

—  No 

•  Do  you  usually  store  medicines  above  shoulder  height  or  in  a  place 
secured  with  a  safety  latch? 

—  Yes 

—  No 

•  Do  you  usually  store  household  cleaning  products  above  shoulder 
height  or  in  a  place  secured  with  a  safety  latch? 

—  Yes 

—  No 

Bum  and  Scald  Injuries 

•  Are  safety  caps  on  all,  some,  or  none  of  the  electrical  outlets  in  your 
home? 

—  All 

—  Some  or  none 

•  Is  the  thermostat  of  your  hot  water  heater  set  at  a  temperature  that  the 
water  would  scald  your  hand?  (Greater  than  130  degrees  F.) 

—  Yes 

—  No 

Motor  Vehicle  Safety 

•  When  your  youngest  child  rides  in  the  car  with  you,  does  he  or  she 
usually  sit  in  a  child  auto  safety  restraint  or  on  a  seat  with  a 
seat  belt  fastened? 

—  Yes 

—  No 

•  Out  of  every  ten  times  you  ride  in  a  car,  how  often  do  you  use  seat 
belts  yourself? 

—  8-10  times 

—  Less  than  8  times 


268 

70 

106 
232 


29 
309 


247 
91 


149 
189 


79 

258 


142 
196 


289 
45 


167 

170 


79.4 

20.6 

31.3 
68.7 


8.5 
91.5 


73.1 
26.9 


44.0 
56.0 


23.5 
76.5 


41.9 
58.1 


86.7 
13.3 


49.6 

50.4 
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TABLE  5 


Childhood  Injury  Rates  and  Death  Rates  for  Selected  Causes 

(Rates  are  per  1,000  population) 


Cause 

Fall 

Motor  Vehicle  Accident 

Choking 

Burn 

Poisoning 

ALL  INJURIES 


Injury  Rate 

92.3  (±13.5) 

19.8  (±6.5) 

14.9  (±5.6) 
8.4  (±4.3) 
4.0  (±3.0) 

153.7  (±16.2) 


Death  Rate 

Case/Faulity 
Ratio 

.ooz 

30.767 

.182 

109 

.004 

25 

.024 

350 

.005 

800 

TABLE  6 

Multiple  Regression  Analysis  Summary: 
Social  and  Cultural  Correlates  of  Household  Risks  to  Children 


Independent  Variable 

U  nstandardized 
B 

Standardized 

Standard  Error 
ofB 

1.  Age  of  Children 

1=HH  with  youngest 
child  less  than  5 

-.30 

-.05 

.18 

2.  Income 

1=HH  income  more 
than  $10,000 

-.17 

-.03 

.19 

3.  Education  of  father 

-.15** 

-.19 

.03 

4.  Race 

i=  White 

-.35* 

-.07 

.15 

5.  Age  of  Mother 

.02* 

.07 

.007 

6.  Marital  Status 
of  Mother 

• 

l=Married 

7.  Education  of  Mother 

R^  =  .16  Constant  =  8.7 

*sig.  at  .05 
''*8ig  at  .01  or  iess 


.40* 
.11* 


■.08 
.14 


.17 

.03 
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